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FONCTION - )
FROTECTS LATCH LINRAGE BY SLIPPING WHEN LINRAGE IS STALLED OR JAMMED.

ACTUATOR QUTFUT TORQUE IS LIMITED TCQ 50-100 INCE-LEB.
FER ACTUATOR ARE INSTALLED BETWEEN LRIVE MOTORS AND DI

FATLIIRE, MOOE:
FAIIS TO SLIP AT MAXIMUM ALIOWARLZ TORQUE

USE(5) ;
.\ADVEESE TALERANCES,/WEAR, CHANGE IN MATERIAL PROPERTIZS,

TWQ TORQUE LIMITERS
FFERENTIAL.

CONTAMINATION/

FEEEIGN OBJECT/DEBRIS, DEFECTIVE PART/MATTRIAL OR MANUFACTURING DEFECT,

TEMPERATURE

EFFECTS ON:
(A)SUBSYSTEM (B} INTERFACES (CIMISSION (D) CREW/VEHICLE

(A) POSSIBLE DAMAZE TO LATCH LINFAGE OR ACTUATOR MOTQRS IF

UCCURS. POSSIELEZ INABILITY TO RECYCLE LATCHEZ,

(B, C,D) NONE - FIRST FAILURE; LATCHING

STALTL OR JAM

OF BADIATOR IS NOT CRITIZAL FOR

ENTRY UNLESS FREQN CDGLAHT LOGP IN QTHER RADIATOR HAS BEEN LasT,

FATLS REDUNDANCY SCREEN "aAW
THE TORQUE LIMITER FOR SLIPFAGE AND FATI=
SLIPPAGE CANNGT BE DETECTED IN FLIGHT.
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DISFOSITION & RATIOHALE:
{AJUBSIGH (B)TEST {C)INSPECTION (D) FAILURE EISTORY (E)UPERATIONAL USE

(A} DESTIGN
SFRLNG LOADED BALL CLUTCH WITH VESPEL AND STEFL CLUTCH DISES. MO
WERR IN NORMAL QPERATION OF ACIUATOR = TORQUE LIM-TING I3 REQUIRED ONLY
IN JAMMED OR QVERLCAD CONDITION. DEVELOPMENT TESTS SHOWED NEGLIGIBLE
CHANGE IN TORQUE LIMITER CUTPUT AFTER 4 HOURS CONTINUOUS RUW. THE ORIVE
ACTUATOR 15 DESIGHED TO WITHSTAND FULL STALL TORQUE AT FULL INVERICRE AC
POWER FOR A LIMITED TIME WITHOUT DAMAGE. TWQ TORQUE LIMITERS ARE
INCLUDED IN TEE POWER DRIVE UNIT (POU). EITHER TORQUE LIMITER WITL
LIMTT QUTEOT.

B) TEST

{ QUALIFICATICON TEST: A SIMITIAR iCTUkTUR HAS BEEN CERTIFIED BY CR-33-237-
0037-0001lG. QUALIFICATION TESTS INCLUDE: ACCERTANCE TEST 0 VERIFY
CONTORMANCE WITH THE REQUIREMENTS NQTED BELOW FOR ACTEPTANCE TEST.
HUMIDITY TEST - TEST IN ACCORDANCE WITH MI1L-STD-810E, METHOD 507,
FROCEDURE IV: QUALIFICATION AQCCEPTAMNCE VIBRATION TEST {QavI) - 20 T
2,000 EZ RANGE WITH MAYIMUM OF 0.957 g2/HZ FROM 80 T0 350 HE? COR 2.5
MINUTES PER AXIS; CRBITAL FLIGHT TEST - 20 TO 2,000 HZ RANGE WITH MAXTW 4
OF 0.3 g2/HZ FROM €0 TO 304 HZ FOR 27 MINUTES PER AXIS AT LEVEL TB" AND
WITH MAX CF 0.73 g2/HZ FROM €5 T¢ 300 HZ FOR 31 MINUTES PER AXTS AT LEVEL
"A'"; SHOCK TEST - TEST IN ACCORDANCE WITH MIL-STD-810B, METHCD 515.1,
FROCENURE I; THEFMAL/VACUIM = THE ACTUATOR WAS THERMALLY CYCLED FIVE
TIMES FROM +70 DEG F TQ +330 DEG F TO +350 DEG F TO =167 DEE F TC =13z
DEG P TO +70 DEG F IN A VACUUM OF 1 X 10 -6 TORRE. DWELL AT ZACH
TEMPERATURE EXTREME WAS 60 MINUTES MINIMUM AFTER STADILIZATION. AT ZACH
+230 DEG F AND ~100 DEG F, THE ACTUATOR WAS CYCLED & TTMES FOR DUAL MOTCR
CPERATICHS AND 4 TIMES FOR SINGLE MOTOR OPERATIONS; ELECTRICAL CONTINUITY
— MONITORED THRQUGHOUT THE TEST. THERMAIL TEST = THE ACTUATOR WAS
THERMALLY CYCLED PIVE TIMES FROM +70 DEG F TCO +330 DEG F TO +280 DEG F To
=167 DEG F TO =100 DEZ ¥ TO +70 DES F. DWELL AT FEACH TEMFPERATURE EXTRIME
WAS 60 MINOTES MINIMUM AFTER STRBILIZATION, AFTFR EACH +250 DEG F AND
=100 DEG F. THE ACTUATOR WAS CYCLED & TIMES FOR DAL MZTOR QPEZRATIGHS

AND 4 TIMES POR SINGLE MOTOR QPERATIONS. ELECTRICAL CONTINUITY MONITORED
THEROUCHOUT THE TEST.

QUAL TESTS ALSO INCLUDE: CYCOLING AT HIGH TEMPERATURE +250 DEG F EXTEEME
INCLUDED QFERATION AT THE MAXTMUM HEAT DISSIPATING MODE:; CYCLING AT THE
LOW. TEMPERATURE -100 DEG F EXTREME INCLUDED OFFRATIOH AT THRE MINIMIIM HEAT
DISSTPATING MODE. OPERATING LIFE TEST = THE ACTUATOR WAS CYCLED 1,5C4Q
TIMES AT ROOM TEMPERATURE. MOTOR NO. 1 AND HNO. 2 WERE CYCLED 250 TIMES
EACH INDIVICDUALLY WITHIN &0 SEC/BTHOKE. IT WAS ALSS CYCLED 104 TIMES
WITH BOTH MOTORS DRIVING TOGETHER WITHIN 30 SECONDS/STROVE; MECHANTCAL
STOP TEST = THE ACTUATOR WAS OFERATEDR AT FULL RATE AND NO LOAD INTO
MECHANICAL STOP FOR 100 TIMES IN EACH DIRECTION; CERTIFICATION BY
ANALYSTS = THESE INCLUDED FUNGUS, OICNE, SALT SPRAY, SAND/LDUST,
TRANEFPORTATICHN PACKAGING, ACCELERATION, LANDING SHOCK, EXPLOSIVE
ATMOSPHERE AND MARGIN OF SAFETY. THE ACTUATORS WERF SUBJECTED TO SYSTZM
QUALIFTCATION TESTS PER EADIATOR LATCHING MECHANTSH INSTALIATION VOo7d=
594450 [REF. CR=25-5844%50~001E) AND RADIATOR DEPLOYMENT MECHANISH
THSTALLATION V0Q70-594400 (REF. CR—-2%-594400=001D).
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ACCEPTANCE TESTS: ACCEPTANCE TESTS INCLUDE: ELAMINATION oF PROOUCT -
WEIGHT, WORFMANHSHID, DIMENSIOH, CONSTRUCTION, CLEANIINESS, FINLSH,
IDENTIFICATICN MARRING, TRACEABILITY AND USE OF APFROVELD MATERTALS AND
PROCESSES; ACCEFTANCE VIERATICH TEST = 20 TO 2,000 HZ WITH MAXTVIIM QF
C.04 g2/HZ FRAM S0 TO 250 HZ FOR J0 SECRNWD PER ANIS: ACCEITANCE THERMAL
TEST - TEERMALLY <YCLED FROM 70 DEG P TC +31Q0 DE: F T +250 LDES F TQ -
147 DEG F T2 -10¢ DEZ F TO +310 DEG F TQC +250Q0 DEG F TO +70 DEG F. DWELL
AT EACH TEMPERATURE WAS AT LEAST &0 MINUTES AFTER THERMAT STABTLTZATICON.
AT EACH +250 DEG F AND -100 DEG F THE ACTUATOR WAS CYCLED & TIMES FOR
DUAL MOTOR QFERATIONS AND 4 TIMES FOR SINGLE MOTOR OPERATIONS; POWER
CONITUMPTION TEST - VERIFIED THE INFUT POWER DID MOT EXCEED o2 WATTS IPE=R
MOTCR AND THE INPUT CURRENT DID NOT EXCEED 0.23s AMP PER PHASE PER MQTOZ
WHEN COPERATING AT THE MAXTIMOM LOAD. THE INPUT POWER BECQUIREMENT OF 117
WATTS AND INPUT CUORRENT OF 4.47 AMP WERE ALSQ VERIFIZD UNDER STARTIMG
SONDITIONS; IWSULATICN RESISTANCE TEST = THE INSULATION RESISTANTSE AT 300
YOS WAS MEASURED BETWEEN MUTUALLY INSULATED CONTUCIORS AND BETWEEN
COMNDUCTOERES AND THE FRAME, CASE OR GRUUND; DIELECTRIC STRENGTH TEST - 7Ed
VEMS AT 60 HZ APPLIED BETWEEN EACH CONDUOCTOR PTH AND THE CASE.

ACCEFTARNCE TESTS ALSD INCLUDE: CYCLING ~ ACTUATOR WAS CYCLED 80 TIMES
TOTAL WITH MOTORI HO. 1 AYD NO. 2 CY¥CLED 10 TIMES EACH IHNDIVIDUALLY
WITHIM sQ SECONDS/STROEKE. IT WAl ALSO CYCLED 60 TIMES WITH BOTH MOTORS
DRIVING TOGETHER WITHIN 30 SECOND/ STROEE; FREEPLAY TEST - FREEPLAY AT
THE ACTUATCE QUTPFUT SHAFT NOT TC ZEACEZED 2.0 DEGREES WITH 10 INCH=-LE LOAD
AFPLIED IN EACH DIRECTION; STALL/MAXIMUM TURQUE - THE ACTUATGR'S .
ETALT /MAXTMOM COUTTCUT KOT T EXCEED 1440 INCH-LE OR BE LESS THAM 50 INCI-

LE; IRREVERSTIRILITY - THE ACTUATCR WAS CHECFEED TO BEE IRREVERSIELE TO

LoAD OF 50 INCH-LB; MECHANTORT STOR TEST - ACTHATOR QOPERATED AT FULL

RATE AND NO LOAD INTO ITS MECHANICAT STOPS FOR 100 TIMES IN EACH

DIRECTION; ELECTRICARL/MECHANICAL LIMIT TEST -THE QUTPUT ARM OF THE

ACTOATAR MOVED THEROUGH THE FULL CLOCRWISE TO COUNTER-CLOCKWISE TO

CLACYWISE ELECTRICAL LIMIT TRAVEL.

OMRSED: HNONE. ACTUATOR CANNQT BE CHECFED FOR THIS FAILURE MODE ODURING
SYSTEM FUNCTIONAL CHECER.

{C) INSPECTION

RECEIVING INSPECTION _
CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CHEMICAL RECORDS
ARE MAINTAINED IN THE MASTER FILE. HISTORICAL FOLDERS, WHICH INCLUDE
INSPECTION RECORDS, ARE MAINTAINED PCR EVERY DETAIL PART. RECEIVING
INSFECTTON FERFORMS VISUAL AND DIMENSIONAL EXAMINATION OF ALL INCOMING
PARTS. QUALITY CONTROL MAINTAINS SURVEILLANCE OF RAW MATERIAL, LIMITED
LIFE MATERIALS, CHEMICAL AND METALLURGICAL TESTS AND REPORTS. SPRINGS

ARE MANUFACTURED AND CHECKED BY HELCO SUFPLIERS. CERTIFICATICH IS ON
FILE.

CONTAMTHATION CONTROL

& QLASS 100,000 CLEAN ROOM FACITITY IS USED FOR ASSEMBLY. ALL METAL
PARTS ARE VERIFIED BY INZPECTION TC BE CLEANED BEY ULTRASONTIC CLEANER COR
CEGREASER. FINAL INSPECTICN INCLUDES CHECKS FOR COMTAMINWATION USING
S3X=10X MAGHIFICATION DEVICES, AND MEMBRANE FILTRATION METHODS. .

02-46.82.
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ASSTMELY /A INSTATIATTOW

INSPECTIGCN VERIFIES AND RECORDS DIMENSIONS OF ALL DETAIL PARTS. GUARS
ARE HARDNEES CHECEED AND VERIFIED EY INSPOCTION.

NONDESTREUCTIVE EVALTUATION

ALL DETAIL PARTIS MACHINED TO HOOVER DRAWINGS ARE MAGNETIC PARTICLE
INSPECTIED PER MIL~I-6368 OR FLUQRESCENT PENETHANT INSPECTED FER MIL-I-
£266, DEPENDIMNG OM ALLOY, VERIFIED EBY INSFECTICN.

CRITICAL PROCESSES
HEAT TREATING IS5 VERIFIED BY INSPECTIION.

TESTIHG
STALL TORQUE IS VERIFIED IN ACCEPTANCE TEETS.

HANDLING, FACRRGING
POLYETHYLENE SHEETING, USED TO BAG AND 3EAL PRRTS AFTER CLEANING, IS

VERIFIED BY INSPECTIOW. HANDLING AND PACFAGING REQUIREMENTS VERIFIZC BY
THSFECTIAN.

(D] FAILLDRE HISTORY

THERE, HAVE BEEN NG ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
PAILDRES ASSOCIATED WITH TH-S FAILURE MODE,

_ (E) OFERATIONAL USE
HONE.
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